We present the results of the theoretical researches of some characteristics of the generalized hyperspherical function with two degrees as independent dimensions. Primarily are given the answers on the quantification of the dimensional potentials fluxes of this function in the domain of the integer natural numbers. Beside them, we have got the solutions for some continual fluxes of the contour hypercylindrical HY functions on the basis. The symbolical evaluation and numerical verification of the series values and integrals are realized through the program packages Mathcad Professional and Mathematica.
Introduction
Hypercylinder function is the hypothetical function connected to multidimensional space. The most significant value of this function is in the fact that it originated 1 on the properties of the cylindrical entities: point, diameter, square, surface, and volume of cylinder. Another property is generalizing of these functions from discretion to continuum. It belongs to the group of special functions, so its testing is performed on the basis of known functions of these types: gamma Γ , psi ψ 0 , error function erf , and the like.
Abstract and Applied Analysis
Thanks to the interpolation properties of the gamma function, we can analytically pass from the field of the natural integer values on the set of real and noninteger values with which there is concurrence of events both for its graphic interpretation and more concise mathematical analysis. It is developed on the basis of the two freedom degrees k and n, as special vectors dimensions, besides r radius, as implicitly included freedom degree for every hypercylinder Figures 1 and 2 . The dominant theorem that is set is the one that refers to the recurrent property of this function when the height is h 2r . It implicitly includes that the left vectors n 2, 1, 0, −1, −2, . . . of the M HY kxn matrix columns in Figure 1 we get on the basis of the reverent vector n 3 deduction, and the right vectors n 4, 5, 6, 7, 8, . . . on the basis of integrals on r radius 2 ∂ ∂r HY k, n, r HY k, n − 1, r , HY k, n 1, r r 0 HY k, n, r dr.
1.2
To the development of the theory of the multidimensional objects, especially have ontributed: Conway and Sloane 3 , Gwak et al. 4 , Hinton 5 , Hocking and Young 6 , Manning 7 , Maunder 8 , Neville 9 , Von R. Rucker 10 , Sommerville 11 , Sun and Bowman 12 , and the others, and to its testing, Ramanujan and Hardy 16, 17 . Today the researches of the hypercylindrical function are represented both in Euclid's and Riemann's geometry molecular dynamics, neural networks, hypercylindrical black holes and the like .
Dimensional Potentials: The Fluxes of the HY Function

Vertical Dimensional Flux of the Hypercylindrical Function
The discrete dimensional potential or flux of the hypercylindrical function presents the total of all single functions in the sub matrix of this function that develops for the integer natural freedom degrees. Formally, flux can be quantification by twofold series that covers this area of HY function. The first step is to define the value of the infinite succession of functions ordered in columns vectors of the submatrix M HY kxn k, n ∈ N . This is at the same time as well the definition of the vertical dimensional fluxes of HY function. The first value that is being calculated, refers to the fourth column n 3 of the submatrix M HY kxn in Figure 1 . In this case, it follows that the flux is equal
The analytical value of this series is
Abstract and Applied Analysis 
undef. In the paper are used three known error functions as follows: erf z -basic, erfc z -cumulative and erfi z -imaginary. When k values are even 0, 2, 4, . . . , in other words odd ones 1, 3, 5, . . . , the series can be divided as dichotomous, so we can now obtain two complementary series
M[HY]
∞ k 0 HY k, 3, 1 ∞ k 0,2,4,... HY k, 3, r ∞ k 1,3,5,... HY k, 3, r 2 1 π re πr 2 erf r √ π 2re πr 2 .
2.3
Well, the result 2.3 can be presented in the from of series with even k 2b and odd members k 2b 1 that complement one another . In that sense follows
On the basis of the solution 2.3 , as the starting and reference one , and applying the reference relations 1.2 , we can obtain the series values for lower freedom degrees n < 3 . So, we establish the connection of cylinder hypervolume n 3 with its hypersurface n 2 .
In that sense follows a new vector flux for n 2:
2.6
Further, for the hypercylinder n 1 , we obtain a series on the basis of the derivative of the previous series, so that
2.7
For the zero dimension n 0, the series value is as well located on the derivative basis, so it follows that 
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For greater freedom degree that n 3, series are found through an inverse operation, that is, by recurrent relation on the basis of integrating on the radius r. Well,
and for the fourth dimension is valid the next integral form
2.10
For greater freedom degree than n 3, series are found through a recurrent relation 1.2 , by integrating on radius
So, we come to the expression
2.12
Solving the integrals and using the relation on dichotomous series 2 , we obtain the dimension flux of the fourth dimension
For the freedom degree of n 5, series can be found through the integrating of the obtained solution 2.10
The general solution is known, and it is e bz 2 erfc az dz
Abstract and Applied Analysis
After settling the expression, we get the concrete solution
2.16
For the same freedom degree, the series can be found with the integrating of the dichotomous expression
So that
The same result is obtained as well on the basis of the complementary dichotomous series
Here, we use the imaginary error function that is equal to 14
For the last analysed vector flux, through similar procedures follow:
It can be presented that the first subintegral member of the dichotomous series 2.19 is equal to
2.22
So, its integral is
2.23
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The dimensional flux for the sixth freedom degree is now
For each freedom degree the recurrent relation would be formulated as
The similar formulation would be related as well to the recurrent relation of the type
HY k, n 1, r .
2.26
It can be supposed that the values of the vector fluxes are less and less with the increasing of the freedom degree n, so that the limit values are equal
The systematized numerical values of the discrete and continual fluxes, for r 1 , are given in Table 1 . The dimensional fluxes can be studied as well for the complex part. So, for example with recurrence we get the series value for negative freedom degrees, and so for n −1, follows 2
2.28
For more lower freedom degree, that is n −2, the flux is more complex and is defined by the next analytical value Table 1 The freedom degree n 
2.29
∞ k 0 HY k, n, 1 ∞ 0 HY k, n
The Fluxes on the Basis of the Series of the Hypercylindrical Functional Matrix
The discrete dimensional fluxes can be calculated as well on the "horizontal line", that is, adding functions values on the submatrix series M HY k,n Figure 1 . For example, through the series development for k 3 the flux would contain the next members: 
2.30
Some values of discrete and continual fluxes for r 1 are given in Table 2 . Table 2 Freedom degree k 
Some Continual Fluxes of the Hypercylindrical Function
The trend of the distribution of the vector fluxes is increasing, and then asymptotically falling, with the linear growth of the freedom degree n. From the standpoint of the functional analysis the most interesting series of the matrix M HY k,n are the ones referring to the freedom degrees k 2 and k 3. The first series k 2 covers the known functions for the square size 8r and surface 4r
2 . The members of the following series are, among the others, the cylinder functions of the surface 6πr 2 and volume 2πr In respect to the continual dimension n, the more generalized cylinder volume flux follows in view of Ramanujan-Hardy's integral 16, 17 :
Ramanujan defined this integral, and it was analytically intensified by Hardy. In that sense, the previous expression can be applied in calculating the hypercylindrical function flux, when k 3, as
2.34
The integral can be calculated as well as the difference between the series and the integral with the value for r 1 
The Progressions of the Vector Fluxes
The whole dimension flux in the freedom degree domain with the natural numbers, is obtained in the result of double amount with which are considered the integer values of the hypercylindrical function HY k, n, r , for all k, n, r ≥ 0. This double series must be convergent, and this characteristic is in the function of hypercylinder radius. The flux can be watched as well for every column M HY k,n of the matrix individually. So, there is for the nth column in the mark n , the flux in the form of series
The Orthogonal Dimensional Fluxes
These fluxes are the fluxes of the all columns or of all series of the matrix M HY k,n . As the number of columns, that is of the series infinite, the total flux is as follows.
Definition 2.1. The dimensional flux potentional of the functional matrix with two freedom degrees k and n is defined as a double series
2.37
When the certain number of members is calculated, the flux has the next form: 
2.38
The flux on the matrix series in the domain of the natural number is defined as a double series, but with the changed sequence of summing. This dimensional flux is, thus, defined as
In view of previously established members, the matrix flux has the following form: Γ n 6 · · · .
2.40
The equivalence of the orthogonal dimensional fluxes means the equality of the double series Γ n − 2 Γ u 2 1 .
2.46
The dimensional flux on the diagonal presents the total of ist particular nembers. So, for the first diagonal with the mark 0 flux is equal The flux in the nth diagonal would be reckoned in the sum form 
2.51
The flux for the value n 2 is calculated on the basis of the highest function value. Considering that the equivalence of the double factorial and trigonometric functions 18 is known u!! 2 1/4 1 2u−cos πu π 1/4 cos πu −1 Γ u 2 1 .
2.52
The expression 2.19 can after settling be written as well in the equivalent form 
2.53
